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Introduction  
This paper discusses ongoing research that I am conducting towards a PhD in the sociology 
of education. I am conducting this social science research part time, while also working full 
time as a course director for an industry focussed engineering degree programme, an 
appointment that followed around twenty years in industry. I am deliberately writing this 
paper in the first person in order to make it clear that some of what follows, particularly in the 
first part of this paper, is based on my subjective personal experience. This is part of what is 
known in sociology as reflexivity [1] and is an essential part of subjective, qualitative 
research, requiring the researcher to become aware of their subjective position in relation to 
the data, and also to ensure that the reader is aware of the subjective elements. This is 
particularly relevant to the autoethnographic method [2] that I have used to capture my 
personal experience of lifelong learning and continuing professional development. Just 
because research is qualitative and subjective, does not exempt it from scrutiny and quality 
control, and while the traditional measures of reliability, validity and objectivity cannot 
usefully be applied to autoethnography [3, p. 70], these can be reconceptualised as 
trustworthiness, credibility, conformability, dependability and transferability/usefulness [4, pp. 
19±21], [5], and measures including interviews and extant literature were utilised as part of 
this process. In addition to this, the subjective autoethnographical elements of the earlier 
part of my study, are complimented by the later Bourdieusian sociological analysis of 
engineering education discussed in the latter sections of this paper.  
Autoethnography and epistemological epiphanies  
Ethnography is an established method in social science which is related to anthropology, 
and involves the observation of cultural groups in society. It follows that the addition of auto, 
from autobiography, makes autoethnography an observation from the perspective of the self, 
and this method has been used in many fields to observe and analyse professional practice. 
Autoethnography can take many forms, but my methodology was influenced by an analytic 
form of autoethnography first proposed by Anderson [6], because I was interested in 
identifying issues of learning from the perspective of the learner, and relating these to 
existing literature and practice. My methodology also developed a grounded theory approach 
[7]±[9], which in practice meant that I wrote the autoethnography first without 
preconceptions, and only afterwards conducted a thematic analysis and literature survey to 
narrow the field of study and connect the data to the existing literature. I had originally 
expected this analysis to focus on education in general, perhaps related to why I had not 
been academically successful until later in life, but a number of aspects of my experience 
pointed towards what I would later refer to as a disconnect between engineering education 
and practice. This disconnect had first become apparent when studying underpinning 
concepts in ontology and epistemology at the beginning of the PhD. Ontology and 
epistemology are related to the way in which an individual views the world, and whether one 
is likely to take an objective, quantitative approach to knowledge, or a subjective, qualitative 
approach. I reflected that while I saw engineering academia as being very quantitative, 
objective and theoretical, I felt that conversely my experience of engineering practice was 
often qualitative, subjective and applied.  
I also reflected on my disengagement with secondary school mathematics, which meant that 
I would not have been qualified for, or interested in, a profession that was advertised as 
being intensely mathematical. When I later entered the profession through a practical route, 
and career progression required me to complete an engineering degree, I was surprised to 
find, given my existing experience in engineering related roles, that what I was studying was 
practically an applied mathematics degree. The level of mathematics required was extremely 
demotivating, and from my experience seemed largely irrelevant to practice, but I persisted 
and completed an MEng degree. The fact that I gained a distinction demonstrates that I 
eventually mastered the calculus and complex numbers, but after graduating I immediately 
started to lose this knowledge because I could find little use for it as a practicing engineer. I 
wondered why there was so much emphasis on handwritten, classical mathematics, when in 
my experience of engineering the mathematical work was almost always done using 
spreadsheet programmes or specialised engineering software.  
Literature survey  
Engineering is a very broad and varied field, and clearly I could not generalise from my 
experience alone, but the autoethnography had raised some serious questions that merited 
a review of existing literature. I was surprised to find so many examples of industry and 
institutional sources complaining about the pervasion of classical forms of mathematics in 
engineering degrees, with some practitioners going as far as to state that their University 
PDWKHPDWLFVZDVDµZDVWHRIWLPH¶ [10, p. 76]. Mathematics researchers had also explored 
this topic, and as far back as 1989 some had suggested that the level of mathematics that 
students were being required to obtain, ZDVµFRPSOHWHO\XQQHFHVVDU\¶[11, p. 28] and out of 
step with the way that engineers use mathematics in practice. Mathematics researchers 
Kent and Noss chose to study engineering because they expected WRILQGDµPDWKHPDWLFDOO\-
ULFKSURIHVVLRQDOSUDFWLFH¶DQGZHUHLQVWHDGVXUSULVHGZKHQWKHLUVXUYH\UHWXUQHGFRPPHQWV
such as: 
2QFH\RX¶YHOHIWXQLYHUVLW\\RXGRQ¶WXVHWKHPDWKV\RXOHDUQWWKHUHµVTXDUHG¶RU
µFXEHG¶LVWKHPRVWFRPSOH[WKing you do. 
For the vast majority of the engineers in this firm, an awful lot of the mathematics 
WKH\ZHUHWDXJKW,ZRQ¶WVD\OHDUQWGRHVQ¶WVXUIDFHDJDLQ 
7KHUHLVDZKROHORWRIPDWKVLQZKDWZHGRWKDWZHGRQ¶WQHHGWRWKLQNDERXWUHDOO\
because other people have done it for us 
[12, p. 39/1] 
Another mathematics researcher Julie Gainsburg, highlighted WKHµPLVPDWFKEHWZHHQWKH
mathematics-oriented version of engineering design promulgated by schools and textbooks 
DQGGHVLJQDVSUDFWLFHGLQWKHILHOG¶ [13, p. 481]. While these challenges to engineering 
education were long standing and well documented, they appeared to have had little impact 
on engineering pedagogies, and most engineering academics appeared to be either 
unaware or unwilling to engage with the issue. In fact studies had found that engineering 
DFDGHPLFVFRQWLQXHGWRVWUHVVµWKe absolute importance of high levels of mathematical 
competence, some with the implicit meaning that this competence is necessary for students 
to succeed in their particular advanced course [10, p. 76]. As the disconnect between 
engineering education and practice was already established in published literature, my 
ongoing research is now focussed, from a sociological perspective, on how such a situation 
is maintained.  
Bourdieusian analysis 
Pierre Bourdieu developed a framework of sociological theories that have since been widely 
used in education [14], and in studies of professional practice [15], [16], but his concepts 
have received little attention in engineering education research. It has been suggested that 
this is because engineering education researchers tend to be primarily trained and focussed 
on technical and scientific knowledge [17]ZKLOHWKHFRQFHSWVWKDWXQGHUSLQ%RXUGLHX¶V
theories are drawn from philosophy, anthropology and sociology. On the other hand, 
sociological researchers are unlikely to have the required background knowledge and 
connections to the engineering profession. An in depth discussion of Bourdieusian concepts 
and methods are well beyond the scope of this paper, but I offer a very high level description 
of the concepts that are critical to my analysis of engineering education; those of capital, 
habitus, fields and doxa. The concept of economic capital and its relationship to Marxist 
economic theory are well known, but Bourdieu adds social capital, or who you know, and 
cultural capital, or what you know, to give a more complete way to describe power and 
society. Of these, cultural capital is arguably the most complex concept and Bourdieu stated 
that this can be embodied, objectified, or institutionalised [18]. Objectified capital can include 
art and fine wines, and is less relevant to this discussion, but embodied and institutional 
capital could respectively represent knowledge that an individual has internalised and 
knowledge that is represented by an academic qualification. Bourdieu argues that these 
various forms of capital, only have value within a specific field of power, so for example an 
engineering degree has little value in the field of nursing, but is a valuable currency in fields 
related to engineering. Sociological analysis through conceptualising a part of society as a 
field, is in some way analogous to systems engineering, and allows an in depth analysis of 
how exchanges of capital between individuals within that field affect both the field and the 
habitus of its members. Habitus is a vague and complex concept, but for the purposes of this 
paper can considered to be the window through which an individual views the world, and is 
the key concept that I refer to in my analysis. Finally, doxa, and doxic knowledge can be 
considered to be knowledge that is assumed, and therefore goes unchallenged. 
 
Figure 1: doxa 
A doxic belief is an unquestioning belief, and part of my research explores whether 
engineering academics have a doxic belief that mathematics and engineering are 
inextricably linked, and that there is no other way to practice or understand engineering 
concepts. I use the term doxa here because I am suggesting that that this is an 
unquestioned belief, rather than an orthodoxy, because for many engineering academics 
their habitus will not have exposed them to an alternative view. According to Bourdieu, 
habitus is the embodied history of the individual and therefore is inextricably linked to the 
field in which that habitus was formed. The habitus of the engineering academic is largely 
formed within the field of engineering academia, and I argue that in many ways this field is 
disconnected from engineering practice. I have begun to conceptualise this in the figure 
below, where I also present engineering academia is part of a larger field of scientific 
research, and engineering practice as part of the larger field of industry and commerce.  
 
 
Figure 2: Engineering conceptualised as Bourdieusian fields 
Arguably habitus not only informs what is taught, but also how it is taught, and what is seen 
as important. If an academic believes that mathematics and science are fundamental to 
HQJLQHHULQJWKH\PD\LPSO\WKDWµKLJK-VWDWXVDQDO\WLFDOFRXUVHVDUHVXSHULRU¶WRWKRVe which 
µHQFRXUDJHWKHVWXGHQWWRGHYHORSDQLQWXLWLYHµIHHO¶¶IRUWKHµFRPSOH[LW\RIHQJLQHHULQJ
SUDFWLFHLQWKHUHDOZRUOG¶[19, p. 168]. The concept of habitus can be used to explore why 
engineering academics might have a different understanding of engineering to practitioners, 
but as there is a deterministic element to habitus, it also explains why it is difficult to 
implement change. 
  
Conclusions 
It is beyond the scope of this paper to fully explain the concepts underpinning a 
Bourdieusian analysis, or to offer more than a cursory outline of the methods and data 
collection that have led me to my contention; that there is a serious disconnect between 
engineering education and practice. However, I would argue that the complexity of a 
Bourdieusian sociological analysis, provides a way to explore how social, economic and 
cultural factors combine to construct the fields of engineering academia and practice, and 
the habitus of the individuals within. If individuals can understand how their habitus has been 
formed, it can help them to understand their own actions and how their world view has been 
developed. For engineering education this has broad implications, because if the habitus of 
an engineering academic is significantly different from a practicing engineer, then their 
understanding of engineering is also likely to be different. Understanding how these 
differences are formed may be the first step towards resolving the disconnect between 
engineering education and practice. 
References 
[1] 5+ROODQGµ5HIOH[LYLW\¶Hum. Relat., vol. 52, no. 4, pp. 463±484, Jan. 1999. 
[2] &(OOLV7($GDPVDQG$3%RFKQHUµ$XWRHWKQRJUDSK\$Q2YHUYLHZ¶Forum 
Qual. Sozialforschung Forum Qual. Soc. Res., vol. 12, no. 1, Nov. 2010. 
[3] N. K. Denzin, Interpretive Autoethnography, Second Edition edition. Thousand Oaks, 
California: SAGE Publications, Inc, 2014. 
[4] U. Flick, Managing quality in qualitative research [internet resource], Illustrated edition. 
Los Angeles, Calif; London: SAGE, 2007. 
[5] .<LOPD]µ&RPSDULVRQRI4XDQWLWDWLYHDQG4XDOLWDWLYH5HVHDUFK7UDGLWLRQV
HSLVWHPRORJLFDOWKHRUHWLFDODQGPHWKRGRORJLFDOGLIIHUHQFHV¶Eur. J. Educ., vol. 48, no. 
2, pp. 311±325, 2013. 
[6] /$QGHUVRQµ$QDO\WLF$XWRHWKQRJUDSK\¶J. Contemp. Ethnogr., vol. 35, no. 4, pp. 373±
395, Jan. 2006. 
[7] -0LOOV$%RQQHUDQG.)UDQFLVµ7KHGHYHORSPHQWRIFRQVWUXFWLYLVWJURXQGHG
WKHRU\¶Int. J. Qual. Methods, vol. 5, no. 1, pp. 25±35, 2008. 
[8] 63DFHµ:ULWLQJWKHVHOILQWRUHVHDUFKXVLQJJURXQGHGWKHRU\DQDO\WLFVWUDWHJLHVLQ
DXWRHWKQRJUDSK\¶TEXT Spec. Issue Website Ser., vol. 13, 2012. 
[9] 55DPDOKR3$GDPV3+XJJDUGDQG.+RDUHµ/LWHUDWXUH5HYLHZDQG
ConstructiviVW*URXQGHG7KHRU\0HWKRGRORJ\¶Forum Qual. Sozialforschung Forum 
Qual. Soc. Res., vol. 16, no. 3, Aug. 2015. 
[10] $-RKQVWRQDQG5.LQJµ$GGUHVVLQJWKHVXSSO\DQGTXDOLW\RIHQJLQHHULQJJUDGXDWHV
ZLWKDWWULEXWHVIRUWKHQHZFHQWXU\¶/HDGLQVWLWXWLRQUniversity of Technology, Sydney., 
Commisioned by Australian government, office of learning and teaching, Mar. 2008. 
[11] -6%HUU\DQG5:KLWZRUWKµ&DVH6WXG\$FFHVVWR(QJLQHHULQJWKURXJK+,7(&&¶
Innov. Educ. Train. Int., vol. 26, no. 1, pp. 23±30, Feb. 1989. 
[12] 3.HQWDQG51RVVµ7KHPDWKHPDWLFDOFRPSRQHQWVRIHQJLQHHULQJH[SHUWLVHWKH
UHODWLRQVKLSEHWZHHQGRLQJDQGXQGHUVWDQGLQJPDWKHPDWLFV¶LQ2002/056), IEE 
Engineering Education 2002: Professional Engineering Scenarios (Ref. No, 2002, vol. 
2, p. 39/7. 
[13] -*DLQVEXUJµ7KHPDWKHPDWLFDOGLVSRVLWLRQRIVWUXFWXUDOHQJLQHHUV¶J. Res. Math. 
Educ., pp. 477±506, 2007. 
[14] '5HD\µ³,W¶VDOOEHFRPLQJDKDELWXV´EH\RQGWKHKDELWXDOXVHRIKDELWXVLQ
HGXFDWLRQDOUHVHDUFK¶Br. J. Sociol. Educ., vol. 25, no. 4, pp. 431±444, Sep. 2004. 
[15] 30*DUUHWWµ0DNLQJVRFLDOZRUNPRUH%RXUGLHXVLDQZK\WKHVRFLDOSURIHVVLRQV
VKRXOGFULWLFDOO\HQJDJHZLWKWKHZRUNRI3LHUUH%RXUGLHX¶Eur. J. Soc. Work, vol. 10, 
no. 2, pp. 225±243, Jun. 2007. 
[16] &6SHQFHDQG&&DUWHUµ$QH[SORUDWLRQRIWKHSURIHVVLRQDOKDELWXVLQWKH%LJ
DFFRXQWLQJILUPV¶Work Employ. Soc., vol. 28, no. 6, pp. 946±962, Dec. 2014. 
[17] -'HYLQHµ:RUNLQSURJUHVV&DQ%RXUGLHX¶V+DELWXVSURYLGHDWKHRUHWLFDOIUDPHZRUN
for enJLQHHULQJHGXFDWLRQUHVHDUFK"¶LQ2012 Frontiers in Education Conference 
Proceedings, 2012, pp. 1±2. 
[18] 3%RXUGLHXµ7KHIRUPVRIFDSLWDO¶LQThe RoutledgeFalmer reader in sociology of 
education, S. Ball, Ed. Routledge, 2004, pp. 16±29. 
[19] S. Beder, µ%H\RQG7HFKQLFDOLWLHV([SDQGLQJ(QJLQHHULQJ7KLQNLQJ¶J. Prof. Issues 
Eng. Educ. Pract., vol. 125, no. 1, pp. 12±18, 1999. 
 
